Introduction
The development of the electronic medical record (EMR) and other electronic communication systems gave hope to health care administrators and physicians, physician assistants, and nurse practitioners (clinicians) worldwide that with its implementation, clinician documentation time would decrease and, in turn, increase efficiency and improve delivery of quality care. [1] [2] [3] Recent research, however, describes workflow inefficiencies, reduced satisfaction, 4, 5 and clinician concerns 6 in relation to using electronic communication systems. 7 Mayo Clinic believes in providing quality, patient-centered care and creating a health care workforce of the future to align with its core values. A strategic meeting was held by leadership of the Division of General Internal Medicine at which concern was expressed among clinicians regarding the burden of timeconsuming administrative tasks that contribute to substantial inefficiencies. Moreover, the increase in administrative tasks was believed to negatively affect physician satisfaction through work-life balance. From this meeting, Division leadership developed eight strategic priorities, one of which was to reduce physician burden in relation to administrative tasks associated with the internal (InBox) messaging system. Through this intervention, the Division of General Internal Medicine hoped to learn more about the clinician relationship with the InBox messaging system with the primary objective to decrease the amount of time clinicians spend on administrative tasks and to increase their efficiency. The secondary objective was to decrease clinician administrative task workload by reassigning specific administrative tasks to allied health staff (clinical assistants [medical assistants], medical secretaries, and appointment coordinators) to facilitate performance at their highest capacity and competency levels (see Sidebar: New administrative tasks assigned to allied health staff).
Methods
This To prioritize the most burdensome and time-consuming clinician tasks, 62 of 79 (78%) clinicians participated in a Division of General Internal Medicine clinician survey consisting of 6 questions to assess the implementation of process changes by allied health staff. The last question required clinicians to rank 12 identified "inefficient" administrative tasks by level of importance (ie, which tasks should be addressed first) using a 12-point Likert scale (1 = most important; 12 = least important), as shown in Figure 1 . A Pareto diagram was developed from the results of the ranked tasks and was used to identify and to outline dissatisfiers voted on by clinicians ( Figure 2 ).
The clinician relationship with the InBox messaging system was further quantified and analyzed using surveys, value stream mapping, and root cause analyses. The 
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Improving Efficiency and Reducing Administrative Burden through Electronic Communication 5 questions, and the questions were asked on a 5-point Likert scale ranging from very effective to very ineffective. A total of 28 clinicians received the survey, and 16 (57%) completed the survey. We standardized the current institutional InBox messaging system, an internal, electronic program used at Mayo Clinic Rochester to facilitate the sending, receiving, and answering of patient-specific messages and alerts (Table 1 ). The implementation of the institutional InBox system in the EMR is a Mayo Clinic Foundation-based initiative, which is used in all departments throughout Mayo Clinic Rochester. We modified the institutional InBox interface to include clearly defined message categories in order to reduce ambiguity of the definitions within the message categories and to streamline user understanding and implementation (Table 1) . Clinicians and allied health staff received education and training on the use of the new, standardized InBox.
Twenty-eight clinicians participated in 2 separate pilot tests of the standardized InBox messaging system, each lasting 8 business days. The first pilot test (preintervention) was implemented in March 2011 and collected baseline data on the current state of understanding and usability of the InBox messaging system. Clinicians and allied health staff were educated and trained on appropriate timing and message flow processes, standardized category (message) types (Table 1) (Table 2) .
After the pilot tests and analyses, results were presented to the leadership of the Division of General Internal Medicine. Templates were created for staff training using standard wording and format to facilitate continuity of terms and clarity of content. Multidisciplinary teams (clinicians and allied health staff) participated in three 45-minute education and training sessions over a 3-week period. Allied health staff were trained on appropriate processes, including timing of message flow, use of standard message content and format, standardized category (message) types, awareness of message volumes, and message prioritization. Allied health staff also acquired administrative tasks (previously completed by clinicians), including verification of completion of tests and consultations before review by clinicians. This transfer of tasks served to relieve clinicians of burdensome administrative tasks.
Results
The 2009 Mayo Clinic staff satisfaction surveys contained questions specifically for clinicians (total clinicians surveyed = 79; total clinician responses = 58 on 1 question, 57 on another). Responses revealed a poor work-life balance (41% favorable response), which respondents attributed to their increased administrative tasks (25% favorable response), as displayed in Table 3 .
InBox messaging was rated the number 1 most time-consuming and burdensome task in the Division of General Internal Medicine clinician satisfaction survey (Figure 2 ). Clinicians received, on average, 1157 InBox messages over 8 business days (Table 4) .
The number of defects entered into InBox was reduced from 37 in the first pilot test to 7 in the second pilot test (Table 2 ). The percentage of frequent InBox defects decreased from 25% to 10% (Table 4) . Because of the intervention of the standardized InBox, improvement of all 6 tracked defects was identified from Pilot 1 to Pilot 2. Incorrect message type improved by 87.5%, inaccurate priority listing improved by 100%, and messages sent to the incorrect individual improved by 89% (Table 2 ). In addition, 53% of clinicians believed that the standardized InBox positively affected their work, and a postimplementation survey revealed that 100% of clinicians reported no negative impact on their work (data not shown). No major problems were encountered during or after the process changes.
Discussion
The implementation of the standardized InBox messaging system substantially reduced the number of administrative tasks performed by clinicians by training allied health staff on new processes and by decreasing administrative tasks previously completed by clinicians. This was evaluated through postimplementation observation. Therefore, clinician time spent on administrative tasks decreased, suggesting increased clinician efficiency and improved satisfaction with work-life balance. Although clinician efficiency and satisfaction with work-life balance was not measured, previous research has shown that physicians who spend less time on administrative work are more satisfied. 4 Consistent education and training on the management of InBox tasks and prioritizations such as message-type definitions (Table 1) , content, and format created a uniform understanding for both clinicians and allied health staff. Emphasis placed on communication expectations was critical to the overall success of the standardized InBox.
The implementation helped create an efficient, cohesive care team, and since its implementation in the Division of General Internal Medicine, other sections within the Division are implementing these process changes. Furthermore, the Department of Medicine has recommended that other divisions implement the new, standardized InBox and training processes. Clinicians who participated in the prototyping of this project provided feedback that stated that they were more satisfied because of the reduction in administrative tasks performed, increased calendar management and flexibility, and a more efficient care team model.
Several factors serve as limitations to our project. First, the results of our analysis represent the findings of a single institution and generalizing these results to other institutions may not be possible. Second, our electronic communication system, InBox, is an authentic, internal Mayo Clinic communication tool. Reproduction of this project may not be possible or may require modification because of different electronic communication tools at other institutions. Third, during the development of the standardized InBox, we were limited with the amount of "message type" categories we could implement; thus, message type could not be changed after it was sent, and messages could be sent to only one person at a time. Last, these data represent preliminary findings. However, they are representative of the issues faced during daily practice, and thus the InBox process improvement changes were implemented immediately to enhance quality and reduce incorrect messaging rework.
Conclusion
This project demonstrated the successful implementation of the standardized InBox messaging system in the Division 
